REVIEW ARTICLE

Research on Complementary/Alternative Medicine for
Patients With Breast Cancer: A Review of the Biomedical
Literature

By Judith S. Jacobson, Sara B. Workman, and Fredi Kronenberg

Purpose: This article reviews English-language arti-
cles published in the biomedical literature from 1980 to
1997 that reported results of clinical research on com-
plementary and alternative medical treatments (CAM)
of interest to patients with breast cancer.

Methods: We searched 12 electronic databases and
the bibliographies of the retrieved papers, review arti-
cles, and books on CAM and breast cancer. The re-
trieved articles were grouped by end point: breast
cancer (eg, tumor size, survival), disease-related symp-
toms, side effects of treatment, and immune function.
Within each end point, we organized the articles by
modality and assessed study design, findings, and
qualitative aspects.

Results: Of the more than 1,000 citations retrieved,
51 fit our criteria for review. Of the articles reviewed,
17 were randomized clinical trials; three of these were

described observational studies, and the remainder
were reports of phase | or Il trials. Relatively few CAM
modalities reportedly used by many breast cancer pa-
tients were mentioned in articles retrieved by this pro-
cess. Most articles had shortcomings.

Conclusion: Although many studies had encourag-
ing results, none showed definitively that a CAM treat-
ment altered disease progression in patients with
breast cancer. Several modalities seemed to improve
other outcomes (eg, acupuncture for nausea, pressure
treatments for lymphedema). If CAM studies are well-
founded, well-designed, and meticulously conducted,
and their hypotheses, methods, and results are re-
ported clearly and candidly, research in this controver-
sial area should acquire credibility both in the scientific
community and among advocates of unconventional
medicine.

trials of cancer-directed interventions, two of which
involved the same treatment (melatonin). Seven articles

J Clin Oncol 18:668-683. © 2000 by American
Society of Clinical Oncology.

TIENTS WITH BREAST cancer increasingly explore tive medical treatments (CAM) for women with breast
on their own and ask their physicians about measuresancer, we reviewed the biomedical literature published in
they can take in addition to receiving conventional treat-English from 1980 through 1997.
ment to enhance their prospects for survival, reduce their METHODS

risk of disease recurrence, relieve disease-related symp- o _
toms, and/or minimize side effects associated with conven- For the purposes of this review, we defined CAM as treatments that

. | 570 | h ientific inf . are available to patients outside conventional medical settings and that
tional treatment.” To learn what scientific information was are not normally used in conventional settings to treat breast cancer or

available about the efficacy of Complementary and alternaits associated symptoms or treatment side effects.

We searched the mainstream biomedical literature for studies of

CAM used to treat patients with breast cancer. We grouped the

retrieved citations by intended end point as follows: (1) to alter disease
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Table 1. Elecironic Databases Searched Table 2. Reasons for Exclusion of Articles Evaluated for Review

Agricola (National Agricultural Library, USA) Reasons for Exclusion No. of Aticles
Biosis (biological science literature) Animal study 24
CATS/AMED (Current Awareness Topics/Alternative and Allied Medicine Basic science 4
Database, United Kingdom) Case report 10
CANCERLINE Commentary 23
CINAHL (nursing and allied health literature) Description of infervention 16
CISCOM (Centralised Information Service for Complementary Medicine, Etiology 30
United Kingdom) Foreign language 24
Embase (coverage of pharmacologic and biomedical research, the In vitro study 26
Netherlands) Not breast cancer 92
General Science Citation Index Not CAM 20
MEDLINE Not treatment study 19
Psych Abstracts Prevention 20
Psych Info Psychosocial intervention/psychosocial outcome 11
Social Science Citation Index Review 32
Total 351

We excluded mind/body and psychosocial interventions in which the
end point was psychological, such as using support groups or hypnosis
to improve mood or body image or to relieve emotional distress. For each article, we identified the following: (1) details of the
However, we included articles that reported the effects of support-intervention (dosage, schedule); (2) intended end points; (3) study
group participation on biomarkers, such as immune cell function, ordesign; (4) sample size, including number of patients with breast
survival, and the effects of nutritional interventions on mood becausecancer; and (5) findings. In addition, we assessed the quality of each
these studies are based on hypotheses about mind-body relationshiggicle by the following criteria: (1) study participants: information
that are not part of conventional medicine. about the study population, recruitment or selection procedures, and,

Categorizing CAM treatments is difficult. For example, the Office of where appropriate, inclusion and exclusion criteria; (2) justification:
Alternative Medicine’s category “alternative systems of medical prac-basis for the study hypothesis, including, where appropriate, review of
tice” is usually understood to refer to traditional (or ethnic) health- literature; (3) sample size: whether sample size was adequate given the
enhancing and healing practices such as traditional Chinese medicinstudy design; (4) informed consent: mention of consent as having been
and Ayurveda (a traditional medical/philosophical system from India). obtained from study participants where appropriate given the study
A few treatment agents and procedures, although part of such tradidesign; (5) specifics of the intervention: adequacy of information about
tional systems, also have been studied outside the context of the systetie treatment and control procedures; (6) adverse-event reporting:
in which they originated. We have classified studies of such treatmentspecific data about adverse events or at least consideration of the
according to their specific characteristics (eg, herbal medicine, energyossibility of adverse events or toxicity; and (7) measurement of
therapy). We have also developed another category, “alternativeutcomes: definition of end points and criteria for success and a
programs of medical practice,” for multimodality treatment regimens quantitative description of results.
not necessarily based on traditional medicine systems. We tried to hold descriptions of the intervention to normal standards

We limited our review to studies published from the beginning of of clarity and completeness in conventional research. For some
1980 through 1997. We included only studies published in English,modalities, such as strictly psychosocial interventions, we considered
although the literature available in other languages is probably extenthat adverse-event reporting might not have been necessary, but we
sive and should also be reviewed. noted its absence.

Table 1 lists the 12 electronic databases we searched as the first step
in the review. In our searches, we used as key words “breast cancer” RESULTS

and “breast neoplasms” in combination with “alternative medicine,” o
“unconventional therapies,” “complementary therapies,” “holistic Of the more than 1,000 citations generated by our search,

health,” and a long list of specific treatment terms (available from themMost fell into the aforementioned exclusion categories. We
authors on request). This process generated more than 1,000 citatiombtained and reviewed 403 articles and, of these, excluded
and abstracts, from which we selected articles for retrieval and352 because they, too, fit into one or more exclusion

consideration. In addition we hand-searched the reference listings i%ategories (Table 2). The remaining 51 articles described
review articles and books. ’

We excluded articles that described primary preventive interventionstrealtments that_f't O_L" definition of uncon\/_entlona] therapy
(those used or intended to be used by individuals who have never bee@Nd were studied in at least some patients with breast
diagnosed with breast cancer) or experimental agents available onlgancer. However, even within modalities, the specific treat-
through participation in conventional clinical trials, did not include ments were too diverse to permit systematic comparisons.

breast cancer patients, focused on an end point of interest but not "Tables 3 through 6 list the articles grouped by end-point
relation to an intervention or treatment, did not involve an end point of

interest, were secondary reviews only, were preclinical, were casé;ategory' Information is included about modality, dosage,

reports, were published before 1980, or were written in a foreign€nd point(s), design, sample size, findings, and shortcom-
language. ings.
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Table 7. Distribution of Articles by Study Design and End Point Category

End Point Categories

Breast Cancer Treatment Side
Progression Disease Symptoms Immune Function Effects Total
Study Design (Table 3, n = 19) (Table 4, n = 11) (Table 5, n = 12) (Table 6, n = 9) (N = 51)

Cohort study 1 1 0 0 2
Retrospective cohort 5 0 0 0 5
Phase | 3 0 1 0 4
Phase Il 7 3 8 5 23
Phase Il 3 7 3 4 17

Randomized clinical trials were the second largest grouglearly. Only three articles had inadequate sample size for
of articles, but only three of them had cancer-directed endhe study design. We found sample size inadequate when
points. All three had positive results. However, two of the multiple end points were assessed or when a clinically signif-
three were trials of melatonin in study participants with aicant effect on a single end point could not reasonably have
mix of several types of cancer, primarily with advanced been expected to be detected in the number of patients studied.
disease; these studies included too few breast cancemVe did not attempt to come up with a summary score for each
patients to yield definitive results with regard to breastarticle. Here we describe four articles in detail to highlight
cancer. The third was a trial of self-hypnosis and supportsome of the problems of research in this area.
group therapy in 86 patients with advanced breast caricer. The first article listed in Table 3 was a cohort study of
Most of the other randomized trials had immune functionpatients treated at the Bristol Cancer Help Centre in En-
end points that were difficult to interpret. gland?® This facility offers patients a multimodality, indi

Nearly half of the articles were phase Il studies. The reswidualized treatment program that emphasizes diet but
were phase | trials or observational studies. Table 7 lists théncludes other forms of complementary medicine such as
distribution of the articles by study design and end-pointcounseling, meditation, yoga, and orthomolecular medicine.
category. In the 1980s, the Centre obtained funding from two leading

Table 8 summarizes the shortcomings of the articles. Focancer charities to have a study of its treatment outcomes
the most part, the articles had few or minor shortcomingsconducted by investigators at the Institute of Cancer Re-
although only 19 of 51 met every criterion. The most search. The resulting study, published Tie Lancet®
frequent shortcoming was failure to report whether in-compared the survival of breast cancer patients who re-
formed consent was obtained. In one article, approval of theeived complementary treatment (in addition to or after
study by an institutional ethics committee was mentionedconventional treatment) at the Bristol Centre with survival
but not informed conserf The second most frequent among patients who received standard care in two hospitals.
shortcoming was lack of adverse-event reporting. NineThe members in the comparison group were identified
articles provided inadequate information about study particthrough the cancer registries of the two hospitals and were
ipants, and nine failed to report outcomes intelligibly. Eight frequency-matched to the Bristol patients on age and time
failed to supply an adequate rationale for the researclsince diagnosis. The article reported that the Bristol patients
described, and four failed to describe the interventionhad poorer survival rates, on average, than the comparison

Table 8. Number of Articles Falling Short of Specified Criteria in Each End Point Category

End Point Categories

Breast Cancer Treatment Side
Progression Disease Symptoms Immune Function Effects Total
Criteria (Table 3, n = 19) (Table 4, n = 11) (Table 5, n = 12) (Table 6, n = 9) (N = 51)

Study participants 6 1 0 2 9
Justification 4 0 3 1 8
Sample size 0 1 2 0 3
Informed consent 4 5 7 4 20
Specifics of intervention 1 2 1 0 4
Adverse-event reporting 0 3 6 3 12
Measurement of outcomes 4 1 1 3 9
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group. The abstract stated that the same data had beeonsent, none about adverse events or toxicities, and none
obtained on both the Bristol patients and the “control” about effects among patients with breast cancer.
group. However, in the methods section, informed consent
was mentioned only with regard to the Bristol patients, not DISCUSSION
the comparison group. The article noted that the Bristol The literature we reviewed offers little guidance to
patients had also supplied data about the unconventiongdatients with breast cancer seeking either documentation of
modalities they used, their quality of life, and other issues,the efficacy of popular unconventional therapies or ideas
but did not present analyses of these data. The number @bout other ways to improve their prospects for survival or
deaths among Bristol patients was reported, along withdisease-free survival. No data were available about the
mortality rate ratios and confidence intervals, but the num-efficacy of such popular treatments as Essiac (Essiac Prod-
ber of deaths in the comparison group was not reported. ucts, Inc, Campbellton, New Brunswick, Canada), 714-X
This article has been widely criticizé€*® In our rating  (Cerbe West, Quebec, Canada), shark cartilage, or macro-
system, the article failed to meet the criteria of adequacy obiotic diets for breast cancét.
information about study participants, justification, measure- As Tables 3 to 6 indicate, most of the studies we found
ment of outcomes, and informed consent for controls. Thaeported favorable results but involved small numbers of
article provided vague and misleading information about studypatients with breast cancer or were intended to collect
participants and did not present a clear a priori hypothesis opreliminary data for larger studies. Such studies should not
reasons why the Bristol treatment might be expected to affedbe criticized for not being definitive. However, positive
survival. The presentation of outcome data differed for theresults of any sort pose serious temptations and problems of
Bristol and comparison groups. The explicit mention of in- interpretation to patients yearning for a glimmer of hope.
formed consent only for the Bristol group indicated that theThe increasing access of patients to preliminary data places
design was prospective with respect to Bristol but retrospectiva responsibility on investigators to highlight the limitations
with respect to the comparison group. of their findings. The history of clinical cancer research is
The third paper listed in Table 3 was a study of megavi-replete with examples of treatments that seemed promising
tamin therapy-’ The survival of patients who adhered to the in the laboratory or in a small number of patients who were
treatment was longer than that of patients who failed tomonitored for a short time, but were ineffective or had
adhere to it. However, the article did not mention thatintolerable side effects in larger or longer clinical trials.
adherence itself may be a predictor of survitalOne It is not surprising that our search turned up few phase Il
author of the article was a psychiatrist; the study partici-studies of unconventional treatments with cancer-directed
pants were patients whom he had treated with the megaviend points. Treatments that show a benefit when studied in
tamin therapy. The article provided little in the way of a this way are by definition no longer “unproven.” Histori-
rationale for using the megavitamin regimen described tccally, bias against unconventional approaches, or a more
improve survival. The article also did not mention informed general bias against research endeavors that run contrary to
consent, but the study design was retrospective. The articlthe conventional wisdorf?**may have limited the funding
provided tables of individual data for the 170 patientsor “publishability” of the results of studies of unconven-
instead of statistical analysis. tional treatments for breast cancer. In addition, although
The second atrticle listed in Table 4 was a report on the uséput from practitioners may be critically important to the
of acupuncture for pain relief among 183 cancer patientsgesign and conduct of research on unconventional therapies,
including 36 who had just had surgery for breast cafit®he  many practitioners of unconventional modalities lack for-
article did not mention informed consent, lacked detail aboutmal research training. However, even established investiga-
the intervention, and made no mention of adverse events. Thers tell anecdotes about having explored unconventional
article reported that 47% of patients with breast cancer had lesspproaches in a spirit of genuine scientific curiosity and
pain and more power in the ipsilateral arm after the fourthfinding the results of these efforts difficult to publish and
treatment than after the first but did not indicate how data ortheir willingness to look into the unconventional dangerous
these changes were collected. to their reputations and careéfsOn the other hand, when
The fourth article listed in Table 5 described a Chinese trialconventionally credentialed investigators have published
of microwave acupuncture versus leukopoietic drugs to revers€AM studies with unfavorable results, a public outcry has
neutropenia in 49 patients, including 15 with breast caffter. ensued®
The article failed to explain why microwave acupuncture Of course, no study is perfect, and practitioners of
might be expected to affect WBC counts and provided littleunconventional therapies often differ among themselves as
information about study participants, none about informedto the “correct” administration of their treatment. However,
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it is clearly important to try to achieve consensus amongdegree of trust is essential to peer review as well as other
highly regarded practitioners of an unconventional therapyhuman endeavors. However, asking that investigators report
before undertaking a study. It may also be desirable taclearly and completely can make dishonesty more difficult.
include such practitioners on a data and safety monitoring In our review, only one cancer-directed treatment showed
committee both to assure that the treatment is administerepositive results in a sufficient number of controlled trials to
in a generally accepted way and to reduce the risk ofseem worthy of specific mention. In two randomized clin-
repudiation of unfavorable results. ical trials®?®and a phase Il triad? melatonin had beneficial

Several of the articles we reviewed were written by effects among patients with metastatic cancer, including

practitioners of the therapies described who seemed unfadreast cancer. Another study found that melatonin potenti-
miliar with research methods and scientific reporting butates tamoxiferi® Additional studies have addressed the
seemed to have made a serious effort to inform the medicahechanisms of the effect of melatonin on estrogen receptors
community about treatments they believed to be effecdin breast cancer cells and the role of the pineal gland, which
tive 17192827 A focused and constructively critical peer- produces melatoni®: It can be argued that at this point,
review process might have made these articles more usefuinelatonin is not CAM. However, it is not in widespread use

None of the shortcomings assessed in this review isn conventional settings. We included it in our review

uniqgue to CAM studies. Obviously, not all studies of because it is available over the counter; any patient with
conventional therapies have sample sizes appropriate tbreast cancer who hears that it is beneficial can buy a bottle.
their design and expected effect size. Likewise, not all Whether melatonin at any dose, or any of the other
reports of conventional clinical studies are based on explicitreatments described in the studies we reviewed, can benefit
hypotheses supported by literature and/or a clear chain gbatients originally treated for localized or regional breast
reasoning; provide enough information about study particcancer and currently free of clinically evident disease is
ipants, interventions, and outcomes to enable a reader tonknown. In the United States currently, a majority of
replicate the study; either confirm that informed consentpatients with breast cancer are diagnosed with early-stage
was obtained or explain why it was not; and report thedisease. The studies we reviewed were conducted by a
numbers and types of adverse events that occurred duringingle team of investigators based in lItaly and mainly
the intervention and follow-up period in the intervention included patients with advanced disease who had experi-
and comparison group. In some studies, no adverse evengced failure with other treatment. A study of phytomela-
occur, but no treatment can be assumed to be completelnin for cancer prevention is now in progress in the United
harmless. States, with results due in 2080 That study may be more

However, it is appropriate to hold studies of unconven-relevant to patients with no evident disease after conven-

tional therapies to a higher standard for three reasons: tional treatment.

1. Regular readers of the biomedical literature on a A variety of CAM treatments seem to have short-term
particular topic tend to share a common understandingmmunostimulatory effects. The relevance of these effects
of the issues believed to be relevant to it. Such readerso breast cancer survival is unclear. Although immunocom-
need relatively few cues to find their way through promised individuals have a higher risk than others of
articles based on these common assumptions. Reportieveloping some cancers, such as skin cancers and lympho-
about unconventional treatments must provide themas, they are not at higher risk for breast carfiéefow-
context, make their assumptions explicit, and justify ever, cancer and conventional therapy are known to have
their hypotheses solidly to be taken seriously byadverse effects on immune function, and low cell counts
readers unfamiliar with these modalities. affect treatment schedules. Immunostimulatory agents may

2. When advocates or practitioners of unconventionaltherefore be useful adjuncts to conventional treatment if
therapies fail to disclose the details of an intervention,they do not interfere with the ability of the conventional
they weaken the scientific credibility of their results. treatment to kill tumor cells. Indeed, a critically important

3. When conventionally credentialed investigators makequestion about all agents used to relieve the side effects of
vague or misleading statements about research onhemotherapy and radiation therapy, including effects on
unconventional therapies, particularly when this re-immune function, is whether and, if so, how they alter the
search has negative results that are widely publicizedeffect of the treatment on cancer cells.
they undermine the credibility of science among both Little is known about the implications of immune param-
advocates of these therapies and the general public.eters for breast cancer outconiés® In general, more

Of course, the criteria used in this review are uselessmmune cells and greater immune system activity would

against outright falsification or concealment of findings. A seem to be beneficial to patients with breast cancer. How-
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ever, that may not always be true; immunosuppressedituation is now changing. Leading biomedical journals
kidney transplant patients have lower risk of breast cancehave publicized their interest in studies of CAM treat-
than the general populatichi. ments?* In addition, several new journals have been estab
Many studies with immune parameter end points asseskshed to publish articles about them. These new journals
many aspects of immune function simultaneously. If severahnd some older ones are now covered by Medline and other
studies of treatment X find significant associations with thewidely used scientific bibliographic databases.
same immune parameter, then it may be reasonable to An increasing number of studies of CAM for cancer are
conclude that treatment X has caused that effect. Howevein progress at reputable institutions. In addition, hospitals
that finding does not mean that patients who receiveare opening facilities to provide some unconventional treat-
treatment X will survive longer than other patients. Somements?? Investigators in these settings may have unprece
aspects of immune function, such as natural-killer celldented opportunities to study the treatments being provided.
activity, do seem to be related to cancer surviVat But Although some holistic approaches, such as traditional
immune function can involve inflammation, pain, allergic Chinese medicine, do not lend themselves easily to the
reactions, and other effects that are not necessarily related siandard clinical trial design, investigators have success-
survival and do not enhance the quality of life of the patient.fully studied such approaches in a randomized fi@ther
Moreover, some agents that seem to stimulate immune cetlesigns, such as observational studies, could also be used to
proliferation also may stimulate cancer cell proliferatidn. assess them. Analytic techniques such as propensity scor-
In recent years, cancer immunology has become one adhg** and sensitivity analysf§ may be useful in settings
the most rapidly growing fields in basic cancer research. Awhere recruitment or compliance with random assignment
number of scientists are now seeking ways to promote hosnay be difficult to achieve or result in an excessively
antitumor immune cell activity and to overcome the ability selected group of study participarifs.
of the cancer cell to evade immune surveillaf¢&hese Common single-agent treatments, such as Essiac tea, lend
approaches are intended, like chemotherapy and radiatiothemselves more readily to standard clinical trial design.
therapy, to cause the destruction of tumor cells but to beGiven that patients are using these agents without any valid
much more cancer-specific than existing treatments andata about their effects on breast cancer or their interactions
therefore less harmful to normal cells. These approaches amwith other treatments, such trials should be conducted
based on evidence for the phenomenon of immune surveilpromptly. The expansion of the National Center for Com-
lance against cancer, which is also the focus of CAMplementary and Alternative Medicine and of funding from
approaches with immune function end points. private sources for CAM research, the advent of specialized
Many patients turn to CAM when experiencing the side CAM journals, and the increasing interest of leading bio-
effects of conventional breast cancer treatment. Acupuncturenedical journals in CAM research support the expectation
seems to relieve nausea and vomiting associated with cheméhat within the next few years, evidence regarding the safety
therapy. Massage and pressure after mastectomy seem amd efficacy of some forms of CAM will become available.
reduce lymphedema. Mind/body methods of treatment also
show some potential to reduce the pain and stress experienced ACKNOWILEDGMENT
by women undergoing treatment for breast cancer. We acknowledge the contributions of Daniel Eskinazi, Alison
However, in general, the studies we reviewed are eitheFStamek_' Pam Factor-Litvak, Adriane Fugh-Berman, Victor R.
too preliminary or too heterogeneous to provide CIearGrann, Eric Grund, Deborah_ D. Kennedy, Mlch_ael L_erner, Ralph Moss,
. ) . - . =" Alfred I. Neugut, Gwen Nichols, Ruby Senie, Linda Vahdat, and
direction for patients with breast cancer. What is lacking inchristine Wade, who read and commented on earlier drafts of the
the literature is more notable than what is present. Thisnanuscript.

REFERENCES

1. Newman V, Rock CL, Faerber S, et al: Dietary suplement use by 4. Wallgren A: Late effects of radiotherapy in the treatment of breast
women at risk for breast cancer recurrence: The women’s healthycancer. Acta Oncol 31:237-242, 1992
eating and living study group. J Am Diet Assoc 98:285-292, 5. Gyenes G, Fornander T, Carlens P, et al: Morbidity of ischemic

1998 heart disease in early breast cancer 15-20 years after adjuvant radio-
2. Risberg T, Lund E, Wist E, et al: Cancer patients use of unprovertherapy. Int J Radiat Oncol Biol Phys 28:1235-1241, 1994
therapy: A 5-year follow-up study. J Clin Oncol 16:6-12, 1998 6. Irvine D, Brown B, Crooks D: Psychosocial adjustment in women

3. Beisecker A, Cook MR, Ashworth J, et al: Side effects of with breast cancer. Cancer 67:1097-1117, 1991
adjuvant chemotherapy: Perceptions of node-negative breast cancer7. Workshop on Alternative Medicine: Alternative Medicine: Ex-
patients. Psychooncology 6:85-93, 1997 panding Medical Horizons—A report to the National Institutes of Health



682 JACOBSON, WORKMAN, AND KRONENBERG

on Alternative Medical Systems and Practices in the United States. 28. Lissoni P, Barni S, Ardizzoia A, et al: A randomized study with

Washington, DC, National Institutes of Health, 1994 the pineal hormone melatonin versus supportive care alone in patients
8. Quan N, Zhang Z, Demetrikopoulos MK, et al: Evidence for with brain metastases due to solid neoplasms. Cancer 73:699-701,

involvement of B lymphocytes in the surveillance of lung metastasis in1994

the rat. Cancer Res 59:1080-1089, 1999 29. Lissoni P, Barni S, Meregalli S, et al: Modulation of cancer
9. Emtage PCR, Wan Y, Hitt M, et al: Adenoviral vectors express- endocrine therapy by melatonin: A phase Il study of tamoxifen plus

ing lymphotactin and interleukin 2 or lymphotactin and interleukin 12 melatonin in metastatic breast cancer patients progressing under ta-

synergize to facilitate tumor regression in murine breast cancer modelsnoxifen alone. Br J Cancer 71:854-856, 1995

Hum Gene Ther 10:697-709, 1999 30. Wilson ST, Blask DE, Lemus-Wilson AM: Melatonin augments
10. Lissoni P, Barni S, Tancini G, et al: A randomised study with the sensitivity of MCF-7 human breast cancer cells to tamoxifen in

subcutaneous low-dose interleukin 2 alone vs interleukin 2 plus theyitro. J Clin Endocrinol Metab 75:669-670, 1992

pineal neurohormone melatonin in advanced solid neoplasms other 31, Bartsch H, Bartsch C, Simon WE, et al: Antitumor activity of

than renal cancer and melanoma. Br J Cancer 69:196-199, 1994 the pineal gland: Effect of unidentifird substances versus the effect of
11. Spiegel D, Bloom JR, Kraemer HC, et al: Effect of psychosocial melatonin. Oncology 49:27-30, 1992

treatment on survival of patients with metastatic breast cancer. Lancet 32 Henkel G: The status of oncology research in complementary &

2:888'89_1- 1989 o ] alternative medicine: Attitudes changing at government & practice
12. Brittenden J, Park GM, Heys SD, et al: L-Arginine stimulates |ayels. Oncol Times 19:55-60, 1999

host defenses in patients with breast cancer. Surgery 115:205-212, 33 inlen LJ: Immunologic factors, including AIDS, in Schotten-

1994 _ _ _ _ feld D, Fraumeni JF (eds): Cancer Epidemiology and Prevention (ed 2).
13. Bagenal FS, Easton DF, Harris E, et al: Survival of patients withyaw yYork. NY. Oxford. 1996 pp 532-545

breast cancer attending Bristol Cancer Help Centre. Lancet 336:606- 34 \an der Pompe G, Antoni M, Visser A, et al: Adjustment to
610, 1990 . . breast cancer: The psychobiological effects of psychosocial interven-
14. Heyse-Moore L, Wright S, Monro J, et al: Bristol Cancer Help tions. Patient Educ Couns 28:209-219. 1996
Celnstre.TLgnce323fI33:743-7'\jllfl,B 1_990| ((I:etter) Hel G Acta Oneo. 35+ Andersen BL, Farrar W8, Golden-Kreutz D, et al: Stress and
336'i32% I:TSQO ,I aum M: Bristol Cancer Help Centre. Acta Onco immune responses after surgical treatment for breast cancer. J Natl
1323, 1990 (letter) , Cancer Inst 90:30-36, 1998
16. Bourke |, Goodare H: Bristol Cancer Help Centre. Lancet 36. Redondo M, Concha A, Ruiz-Cabello F, et al: Class | major
838:1401-1402, 1990 (letter) histocompatibility complex antigens and tumor ploidy in breast and

mortalty data or  second s of cohons of cancer patienta wih  argd OGN carcinomas. Cancer Detect Prey 21.22:25, 1997
vy P 9¢ 37. Singh A, Purohit A, Duncan LJ, et al: Control of aromatase

fraction surviving at the termination of the study and a comparison of __ "~ ~. . )
. ) g . L Y P Tactmty in breast tumors: The role of the immune system. J Steroid
survival times of cancer patients receiving large regular doses o

o A I . . Biochem Mol Biol 61:185-192, 1997
vitamin C and other nutrients with similar patients not receiving these 38 F Al E NW. H cs: Mali t mel - Effect
doses. J Orthomol Med 8:157-167, 1993 . Fawzy Fl, Fawzy , Hyun CS: Malignant melanoma: Effects

18. McDermott MM, Schmitt B, Wallner E: Impact of medication of an early structured psychiatric intervention, coping and affective

} L . state on recurrence and survival six years later. Arch Gen Psychiatr
nonadherance on coronary heart disease outcomes: A critical review y Y y

Arch Intern Med 157:1921-1929, 1997 00:681-689, 1993 , odical enn '
19. Filshie J, Redman D: Acupuncture and malignant pain prob- 39 Stewart TH, Heppner GH: Immunological enhancement o
lems. Eur J Surg Cancer 11:389-394, 1985 breast cancer. Parasitology 115:5S141-S153, 1997 (suppl)

20. Chengjiang H, Kehui G, Qunzhu X, et al: Effects of microwave 40. Curt GA: Investment in research as a national priority. Oncol-
acupuncture on the immunological function of cancer patients. J Tradif9iSt 3:64-66, 1998 ,
Chin Med 7:9-11, 1987 41. Fontanarosa PB, Lundberg GD: Complementary, alternative,

21. Jacobson JS: Report of the National Workshop on Researchnconventional, and integrative medicine: Call for papers for the
Methodologies for Unconventional Therapies, sponsored by the Can@nnual coordinated theme issues of the AMA journals. JAMA 278:
dian Breast Cancer Initiative. J Altern Complement Med 2:541-542,2111-2112, 1997

1996 42. Area hospitals going holistic. Crain’s Health Pulse February 22,
22. Baum M: Breast cancer 2000 BC to 2000 AD: Time for a 1999
paradigm shift? Acta Oncol 32:3-8, 1993 43. Bensoussan A, Talley NJ, Hing M, et al: Treatment of irritable
23. Cunliffe J: Morphostasis and immunity. Med Hypotheses 44: bowel syndrome with Chinese herbal medicine: A randomized con-
89-96, 1995 trolled trial. JAMA 280:1585-1589, 1998
24. Moss RW: The Cancer Industry: New Updated Edition. Brook- 44. Rosenbaum PR, Rubin DB: Reducing bias in observational
lyn, NY, Equinox Press, 1996 studies using subclassification on the propensity score. J Am Stat Assoc

25. United States General Accounting Office: Cancer Drug Re-79:516-524, 1984
search: Contrary to Allegation, NIH Hydrazine Sulfate Studies Were 45. Rosenbaum PR: Discussing hidden bias in observational studies.
Not Flawed. Washington, DC, United States General AccountingAnn Intern Med 115:901-905, 1991

Office, 1998 46. Hennekens CH, Buring JE: Observational evidence. Ann N Y
26. Newton BW: The use of hypnosis in the treatment of cancerAcad Sci 703:18-24, 1993
patients. Am J Clin Hypn 25:104-113, 1983 47. Lockwood K, Moesgaard S, Hanioka T, et al: Apparent partial

27. Clover A, Last P, Fisher RA: Complementary anticancer ther-remission of breast cancer in ‘high risk’ patients supplemented with
apy: A pilot study of patients, therapy and quality of life. Complement nutritional antioxidants, essential fatty acids and coenzyme Q10. Mol
Ther Med 3:129-133, 1995 Aspects Med 15:5231-s240, 1994



COMPLEMENTARY/ALTERNATIVE MEDICINE FOR BREAST CANCER 683

48. Recchia F, Rhea S, Pompili P, et al: Beta-interferon, retinoids 68. Garritson BK, Nikaein A, Peters GN, et al: Effect of major
and tamoxifen as maintenance therapy in metastatic breast cancer: dietary modifications on the immune system in patients with breast
pilot study. Clin Ter 146:603-610, 1995 cancer: A pilot study. Cancer Pract 3:239-246, 1995

49. RecchiaF, Sica G, De Filippis S, et al: Interferon-beta, retinoids, 69. Beuth J, Ko HL, Gabius HJ, et al: Behavior of lymphocyte
and tamoxifen in the treatment of metastatic breast cancer: A phase Bubsets and expression of activation markers in response to immuno-
study. J Interferon Cytokine Res 15:605-610, 1995 therapy with galactoside-specific lectin from mistletoe in breast cancer

50. Kovacs E, Hajto T, Hostanska K: Improvement of DNA repair patients. Clin Invest 70:658-661, 1992
in lymphocytes of breast cancer patients treated with Viscum album 70. Hajto T, Lanzrein C: Natural killer and antibody-dependent
extract (Iscador). Eur J Cancer 27:1672-1676, 1991 cell-mediated cytotoxicity activities and large granular lymphocyte

51. Gellert GA, Maxwell RM, Siegel BS: Survival of breast cancer frequencies in Viscum album-treated breast cancer patients. Oncology
patients receiving adjunctive psychosocial support therapy: A 10-yea#3:93-97, 1986
follow-up study. J Clin Oncol 11:66-69, 1993 71. Hajto T: Immunomodulatory effects of iscador: A Viscum

52. Morgenstern H, Gellert GA, Walter SD, et al: The impact of a album preparation. Oncology 43:51-65, 1986 (suppl 1)
psychosocial support program on survival with breast cancer: The 72. Heiny B-M, Beuth J: Mistletoe extract standardized for the
importance of selection bias in program evaluation. J Chron Disgalactoside-specific lectin (ML-1) induces beta-endorphin release and
37:273-282, 1984 immunopotentiation in breast cancer patients. Anticancer Res 14:1339-

53. Simonton OC, Matthews-Simonton S, Sparks TF: Psychologicall342, 1994
intervention in the treatment of cancer. Psychosomatics 21:226-231, 73. Hou J, Liu S, Ma Z, et al: Effects @fynostemma pentaphyllum
1980 makinoon the immunological function of cancer patients. J Tradit Chin

54. Burzynski SR, Kubove E, Burzynski B: Phase | clinical studies Med 11:47-52, 1991
of antineoplaston A5 injections. Drugs Exp Clin Res 13:37-43, 1987 74. Li Y, Yu G: A comparative clinical study on prevention and
(suppl 1) treatment with selected chronomedication of leukopenia induced by

55. Lissoni P, Barni S, Cattaneo G, et al: Clinical results with the chemotherapy. J Tradit Chin Med 13:257-261, 1993
pineal hormone melatonin in advanced cancer resistant to standard 75. Gruber BL, Hersh SP, Hall NR, et al: Immunological responses

antitumor therapies. Oncology (Switzerland) 48:448-450, 1991 of breast cancer patients to behavioral interventions. Biofeedback Self
56. Moertel CG, Ames MM, Kovach JS, et al: A pharmacologic and Regul 18:1-22, 1993
toxicological study of amygdalin. JAMA 245:591-594, 1981 76. Richardson MA, Post-White J, Grimm EA, et al: Coping, life

57. Moertel CG, Fleming TR, Rubin J, et al: A clinical trial of attitudes, and immune responses to imagery and group support after
amygdalin (Laetrile) in the treatment of human cancer. N Engl J Medbreast cancer treatment. Altern Ther Health Med 3:62-70, 1997

306:201-206, 1982 77. Loprinzi CL, Athmann LM, Kardinal CG, et al: Randomized
58. Kuttan R, Sudheeran PC, Josph CD: Turmeric and curcumin asrial of dietician counseling to try to prevent weight gain associated
topical agents in cancer therapy. Tumori 73:29-31, 1987 with breast cancer adjuvant chemotherapy. Oncology 53:228-232,

59. Sims S: Slow stroke back massage for cancer patients. Nurd996
Times 82:47-50, 1986 78. Myers C, Bonow R, Palmeri S, et al: A randomized controlled
60. Arathuzik D: Effects of cognitive-behavioral strategies on pain trial assessing the prevention of doxorubicin cardiomyopathy by
in cancer patients. Cancer Nurs 17:207-214, 1994 N-acetylcysteine. Semin Oncol 10:53-55, 1983
61. Beck SL: The therapeutic use of music for cancer-related pain. 79. Dundee JW, Yang J: Prolongation of the antiemetic action,of P
Oncol Nurs Forum 18:1327-1337, 1991 acupuncture by acupressure in patients having cancer chemotherapy.
62. Davis H4: Effects of biofeedback and cognitive therapy on stress] R Soc Med 83:360-362, 1990
in patients with breast cancer. Psychol Rep 59:967-974, 1986 80. Dundee JW, Ghaly RG, Fitzpatrick KTJ, et al: Acupuncture

63. Spiegel D, Bloom JR: Group therapy and hypnosis reduceprophylaxis of cancer chemotherapy-induced sicknédsR Soc Med
metastatic breast carcinoma pain. Psychosom Med 45:333-339, 19882:269-271, 1989

64. Chlebowski RT, Bulcavage L, Grosvenor M, et al: Hydrazine 81. Lundeberg T, Kjartansson J, Samuelsson U: Effect of electrical
sulfate in cancer patients with weight loss. Cancer 59:406-410, 1987nerve stimulation on healing of ischaemic skin flaps. Lancet 2:712-714,

65. Lissoni P, Barni S, Brivio F, et al: A biological study on the 1988
efficacy of low-dose subcutaneous interleukin-2 plus melatonin in the 82. Maiche AG, Grohn P, Maki-Hokkonen H: Effect of chamomile
treatment of cancer-related thrombocytopenia. Oncology 52:360-362cream and almond ointment on acute radiation skin reaction. Acta
1995 Oncol 30:395-396, 1991

66. Lissoni P, Paolorossi G, Tancini S, et al: Is there a role for 83. Hornsby R: The use of compression to treat lymphoedema. Prof
melatonin in the treatment of neoplastic cachexia? Eur J CanceNurse 11:127-128, 1995
8:1340-1343, 1996 84. Zanolla R, Monzeglio C, Balzarini A, et al: Evaluation of the

67. Black MM, Zachrau RE, Dion AS, et al: Stimulation of results of three different methods of postmastectomy lymphedema
prognostically favorable cell-mediated immunity of breast cancertreatment. J Surg Oncol 26:210-213, 1984
patients by high-dose vitamin A and vitamin E, in Prasad KN (ed): 85. Lissoni P, Tancini G, Barni S, et al: Treatment of cancer
Vitamins, Nutrition, and Cancer. Basel, Switzerland/New York, NY, chemotherapy-induced toxicity with the pineal hormone melatonin.
Karger, 1984, pp 134-146 Support Care Cancer 5:126-129, 1997



